The microcirculation includes a vast network of blood vessels arbitrarily defined as those with a diameter less than 300 μm. These ubiquitous vessels are the principal site of oxygen, nutrient and wasteproduct exchange and a primary regulator of oxygen delivery to the tissues. The microcirculation and its relationship with multi-organ dysfunction in critical illness continue to be explored 1 . Microcirculatory failure appears to be a consistent finding in sepsis 2 and hence the description of a 'microcirculatory distress syndrome' may have validity.
Traditional assessment of oxygen delivery has largely relied on global measures of perfusion, such as cardiac output, mean arterial blood pressure, central venous oxygen saturations and arterial lactate concentrations. However, these measures are crude predictors of blood flow and oxygen supply at a microcirculatory level, and provide limited information about regional blood flows and tissue oxygenation. The fundamental role played by the microcirculation in regulating oxygen delivery supports the belief that alterations in microvascular perfusion are implicated in both organ dysfunction and multiple organ failure due to shock from a variety of aetiologies 3 . Clearly, maintenance of adequate tissue oxygenation should be considered a fundamental objective of any intensive care resuscitation strategy. Ideally, we should be able to reliably, accurately and reproducibly measure oxygen supply and utilisation in specific tissues at the bedside. However, it is only recently that technology has evolved to a point where this is routinely achievable in clinical practice 4 . In this edition of Anaesthesia and Intensive Care there are two articles employing techniques to assess tissue oxygenation, regional blood flow and the microcirculation 5,6 . One study employs nearinfrared spectroscopy to evaluate healthy volunteers and critically unwell patients 5 , while the other examines the utility of sidestream dark field imaging in patients receiving extra-corporeal membrane oxygenation (ECMO) 6 .
Near-infrared spectroscopy is a technique that utilises near-infrared light to measure chromophores (oxy-and deoxy-haemoglobin, myoglobin and cytochrome) in tissues, providing an aggregate of oxygen saturations in the sampled tissue volume. Near-infrared spectroscopy measurements predominantly represent local venous haemoglobin oxygen saturations (75% of the blood in skeletal muscle is venous) 7 . The first study used a vasoactivity test that employed transient ischaemia generated by controlled arterial cuff occlusion 5 . The flow recovery characteristics (measured in terms of area and slope of the curve) are predominantly a function of the ability of the microvasculature to recruit arterioles and capillaries, thereby providing a surrogate marker of microcirculatory integrity.
Jung and colleagues report on improved microcirculation in a patient with cardiogenic shock treated simultaneously with both ECMO and an intra-aortic balloon pump 6 . They conclude that ECMO provided the cardiac output, while concurrent use of an intra-aortic balloon pump generated important pulsatile flow. Apart from this interesting observation, it is the exciting technology employed and its potential application to critical care practice that raises interest.
Sidestream dark field videomicroscopy is a minimally invasive method of imaging the microcirculation deep to the mucosal surfaces 8 . The technique consists of a handheld videomicroscope containing a ring of stroboscopic light emitting diodes 9 . Green light (up to 3 mm tissue depth) is applied to the superficial vascular bed. This is then absorbed by haemoglobin, so that red blood cells appear dark, yielding high-contrast video of blood flow in the sub-mucosal microvasculature. The sublingual mucosa has provided the most accessible site for this examination in the critically ill, although the obvious concern remains as to whether this is reflective of microvascular function in other tissue beds. Recent experimental data suggests this may be the case, with similar patterns being demonstrable in both sublingual and gut microvasculature in an endotoxic shock model 10 . Figure 1 is representative of a typical image that can be obtained with this technology.
Sidestream dark field and its predecessor Orthogonal Polarization Spectral imaging have been validated in experimental models and human subjects 11, 12 . Using these devices, several investigators The microcirculation, regional blood flow and tissue oxygenation: will new technologies drive new resuscitation goals?
Editorial Anaesthesia and Intensive Care, Vol. 37, No. 5, September 2009 have reported that the microcirculation is markedly altered in sepsis [13] [14] [15] , that alterations are more severe in non-survivors versus survivors 13, 14 and that persistent microcirculatory dysfunction predicts mortality in patients with septic shock 16 . More recently Trzeciak and colleagues demonstrated that improvement in microcirculatory perfusion (using sidestream dark field technology) during protocol driven resuscitation of patients with septic shock resulted in less multi-organ failure at 24 hours 17 . This has particular clinical relevance as early organ dysfunction is prognostic in severe sepsis 18 . Assessment of the microcirculation has also been undertaken in patients with severe heart failure and cardiogenic shock 19 . Compared with controls, those with cardiac failure had a lower proportion of small vessel perfusion and the severity of microvascular dysfunction was related to outcome 19 .
Overall, there is an expanding body of evidence for the role of bedside assessment of the microcirculation as a marker of physiological derangement in shocked, critically unwell patients. As such we will continue to see the refinement and ongoing development of devices capable of providing information about oxygen transfer and the integrity of the microcirculation. Furthermore, given the observed relationship between persistent microcirculatory distress syndrome and adverse outcomes, targets for resuscitation in the future are likely to involve 'microcirculation recruitment' and the 'defense' of tissue oxygenation.
In this respect, although goal-directed therapy using global haemodynamic targets has found favour in the resuscitation of the critically ill 20 , this strategy suffers from being poorly reflective of changes in the microcirculation. As such, it is clearly time to consider 'microcirculatory goal directed therapy' as a new strategy to restore cellular function and prevent the onset of multiple organ dysfunction in the critically ill. We eagerly await clinical trials demonstrating the benefits of these resuscitation strategies, but time will be the judge as to whether our enthusiasm is well founded.
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